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EXECUTIVE SUMMARY

Four colloquies were held in late 2001 for discussing what is needed to
accelerate lignocellulosic biomass based products from sugar fermentations to
commercialization and how the Department of Energy, DOE, the National
Renewable Energy Laboratory, NREL, and other government actions can

Each session brought together participants with a general knowledge of th

position to influence the future direction of the industry. They repre
following industry segments:

Chemical Companies
Enzyme Producers
Corn Wet Millers
Microbe Developers

The topics discussed in the colloquies are b¢

Feedstock Availability, Collection’s
Economic Process

Process Validation
Commercialization-

Market Outloq
Environmental
Government Acti

Major topic findings were relgted to
initial commergigalization t ind

;
will locate near low-cost, reliable and abundant feedstock like
icularly corn stover. Improved harvest and storage methods

O O0OoO0OO0OO0OO0OO0o

try leadership:

earched and balanced with alternative applications—e.g., fuel
. Improved awareness of the environmental impact is needed.

aguires industry leadership. Companies from the chemical industry are strong
rospects for leadership roles because of their R&D spending, technical
capabilities and need for sustainable processes.

Initial Commercialization: Industry will likely form partnerships to develop
proprietary technology for first plants. A consortium is less likely.
Key government actions to accelerate the commercialization effort Include:
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» Support process development and demonstration as a resource provider,
assisting industry partners to become the technology supplier

» Recognize the development and demonstration of an economic biomas
hydrolysis process will likely cost $50 million or more in capital and
research expense and scale solicitations that recognize this cost

proposals to reach them

1. FEEDSTOCK

Plant science offers signifi oppoxtdnities to improve yield a lower cost that
are most likely to\be reaji the mid to long term, 5 to 10 years in the future.

Nntess’the substrate from the pretreatment closely matches that from the full
gle pretreatment scheme, the enzymes developed may not achieve the same
peérformance in a commercial plant.

A small, integrated corn stover feedstock process must be operated to better
determine the following:
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o feedstock variation effect o fermentation microbe performance
0 pretreatment condition limits o improve cost estimate
0 assess enzyme hydrolysis o fix design for next plant scale

A pilot plant between a kilogram and one ton per day needs to operate
continuously for design confidence: closing carbon and other material bala
establishing process yields and stream composition, testing materials of

plant costing about $200 million.

Process guarantees provided by the design engi
adequate substitute. The guarantees are e
holders to access capital for biomass plant p
intermediate scale process validation step

will produce a quality
afely, within budget, and

residues is likely to be 20 to 50 X for
for fermentation. The estimated cost is

COMMERCIALIZATION TIMELINE

There are multiple biomass commercialization plans underway. NREL'’s
schedule matches up with the improved enzymes expected to be available in
2003 and 2004 from Genencor and Novozymes. Others have similar plans for a
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commercial plant in the next 3 to 5 years. logen has announced plans to have a
commercial ethanol plant underway by 2004-2005.

NREL indicated they would hold a meeting to discuss the timeline and related
issues in January, 2002. All the colloquy participants will be invited to attend,
along with others that have interest.

5. MARKET OUTLOOK

other grains limits commercialization. Advances in
in process routes that were previously impossible.

The huge scale for these makes the market fo ifficult to develop
and manage. By-product quantities ca S )y market needs. As a
result, most expected much of the | L 8d as a boiler fuel.

6. ENVIRONMENT

The chemical industry is purs (nable-development as an integral
extension of their business. Inter

objectives and goals. “Nat ital”and “social capital” are more difficult to
appraise. Natdra| capitaji asured in environmental terms. Social capital

eyvelopment continue as planned. The two largest issues remaining are:
* Integrating the process development

« Attracting industrial participants to co-fund the validation stage



cea Inc. REVIEW Sugar Platform Colloquies DRAFT January 2002

More integrated development is needed before risking a $200 million investment
in the first plant. This development needs industry direction and participation. To
overcome these barriers, establishing a “sugar platform” using the enzyme
hydrolysis route under development by NREL and others is most promising.

The risk is reduced by operating an intermediate sized plant continuously to
validate the design. The validation costs are high--$40 to $50 million—reg
industry partners with financial and technical resources to move ahead e\
future government funding and technical support declines.

mMeeting with colloquy participants and
others interes e the RFP contents. In addition, Letters of
Interest frg guld be ested interested parties describing how they would
like to partyerwith others and the government to accomplish this. Other
recom [ \clude the following:

Laporatories, particularly NREL, should continue process
ith a focus on corn stover. These activities are best directed by

pass through intellectual property to their industrial partners.

tainable feedstock collection

Feedstock sustainability issues require better resolution. Previous studies of crop
residue removal need to be revised and include other factors in addition to soil
erosion and carbon sequestration.
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Process Validation

Participants suggested multiple RFPs should be funded for process validation
after framing the contents with industry participation. While no consensus is
expected, solicitation of industry’s interest can produce better results.

Coordination of RFPs within Energy Efficiency and Renewable Energy O
and with other Departments is desired. The objective and goals for

Selection should also be based on the ability
large market segment without much additional

8 United States government nor any agency thereof, nor any of their
warranty, express or implied, or assumes any legal liability or

ss disclosed, or represents that its use would not infringe privately owned rights.
i to any specific commercial product, process, or service by trade name,

yovernment or any agency thereof.
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http://www.nrel.colostate.edu/projects/century5/
http://www.afdc.doe.gov/pdfs/4809.pdf
http://www.afdc.doe.gov/pdfs/4561.pdf
http://www.nrel.org/
http://www.ccrhq.org/about/index.html
http://www.oecd.org/
http://www.afdc.doe.gov/pdfs/4913.pdf
http://www.ott.doe.gov/biofuels/esp_background.html

